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FOREWORD 

Since 1951, when the  Experimental  Breeder Reactor Number 1 (EBR-I) 
began opera t ion ,  r a d i o a c t i v e  and nonradioac t ive  wastes have been gener- 
a ted  a t  t h e  Idaho Nat iona l  Engineering Laboratory (INEL) [a]. 
and d i sposa l  of a l l  wastes generated by EBR-I and o the r  INEL r e a c t o r  
and support  f a c i l i t i e s ,  inc luding  n a t i o n a l  defense-related f a c i l i t i e s ,  
have requi red  a continuous and evolving program f o r  waste management 
and f o r  assessments of t h e  p o s s i b l e  impacts of t h a t  program on var ious  
f a c e t s  of t h e  environment. I n  a d d i t i o n  t o  wastes generated o n s i t e ,  
some wastes from o t h e r  Energy Research and Development Adminis t ra t ion 
(ERDA) [ b l  f a c i l i t i e s  have been t r anspor t ed  t o  INEL f o r  s to rage .  
no commercial wastes have ever been t r a n s f e r r e d  t o  t h e  s i te .  

Storage 

However, 

Adminis t ra t ion of t h e  program f o r  d i s p o s i t i o n  of wastes a t  INEL is  the  
r e s p o n s i b i l i t y  of ERDA, wi th  major opera t ions  performed by opera t ing  
con t r ac to r s .  The Heal th  Serv ices  Laboratory (HSL) , an ERDA-operated 
and s t a f f e d  f a c i l i t y ,  has  prime r e s p o n s i b i l i t y  f o r  measuring the envi- 
ronmental impacts of waste management ope ra t ions ,  This  l abora to ry  
re l ies  on a s s i s t a n c e  from the  U.S. Geological  Survey and t h e  Nat ional  
Oceanic and Atmospheric Adminis t ra t ion,  both of which maintain o n s i t e  
o f f i c e s ,  t o  assist i n  matters involv ing  geology and weather phenomena, 
r e spec t ive ly .  I n  a d d i t i o n ,  s i n c e  t h e  des igna t ion  of INEL as a Nat iona l  
Environmental Research Park i n  1975, a va r i ed  environmental  research  
program has been c a r r i e d  out  by a number of u n i v e r s i t i e s .  

The purposes of t h i s  s ta tement  are: (1) t o  eva lua te  the  environmental 
impact of t h e  cu r ren t  and ongoing INEL waste management opera t ions  t o  
ensure t h a t  p re sen t  a c t i o n s  have minimal adverse environmental  conse- 
quences; (2 )  t o  i d e n t i f y  environmental  consequences of t h e  program t h a t  
may no t  have been f u l l y  eva lua ted  on t h e  o u t s e t  o r  a t  each s t a g e  of t he  
waste management program; ( 3 )  t o  serve as a base f o r  eva lua t ing  t h e  
p o t e n t i a l  environmental  impact of f u t u r e  waste management programs a t  
INEL i n  r e l a t i o n  t o  t h e  e x i s t i n g  environment; and ( 4 )  t o  eva lua te  v i a b l e  
a l t e r n a t i v e s  t o  determine t h e  b e s t  methods t o  f u r t h e r  m i t i g a t e  environ- 
mental  e f f e c t s .  

A l l  f a c i l i t i e s  a t  INEL are descr ibed  i n  the  s ta tement  a long wi th  t h e  
waste management opera t ions  a t  each. Research and development a c t i v i -  
ties r e l a t e d  t o  waste handl ing,  s t o r a g e ,  and d i sposa l  are descr ibed i n  

[a] U n t i l  August 1974, INEL w a s  known as the  Nat iona l  Reactor Tes t ing  
S t a t i o n  (NRTS) . 

[b] ERDA w a s  e s t a b l i s h e d  by t h e  Energy Reorganizat ion Act of 1974 
(Publ ic  Law 93-438)  and w a s  made e f f e c t i v e  January 19,  1975, by 
Executive Order 11834 dated January 15,  1975, ( 4 0  Fed. Reg. 2971). 
AEC w a s  abol i shed  and c e r t a i n  of t h e  AEC's r e s p o n s i b i l i t i e s ,  includ- 
ing  product ion,  b a s i c  research  a c t i v i t i e s ,  and r e s p o n s i b i l i t y  f o r  
t h e  opera t ions  a t  INEL were t r a n s f e r r e d  t o  ERDA. 



d e t a i l .  The environment i n  and around INEL i s  cha rac t e r i zed  t o  se rve  
as a b a s i s  f o r  assessment of t h e  impacts of waste management opera t ions  
on t h e  environment. The environmental  monitoring program both o n s i t e  
and o f f s i t e  i s  descr ibed;  and methods of eva lua t ing  environmental  
impact are presented.  Environmental impacts f o r  normal and abnormal 
waste management condi t ions  are assessed .  Unavoidable adverse environ- 
mental  e f f e c t s  are l i s t e d ,  alternatives f o r  management systems f o r  
w a s t e  are discussed and cos t -benef i t  ana lyses  provided. A s h o r t  s e c t i o n  
d e t a i l s  t h e  r e l a t i o n s h i p  between short-term and long-term p roduc t iv i ty  
and another  s e c t i o n  dea l s  wi th  t h e  r e l a t i o n s h i p  of waste management t o  
land use,  p o l i c i e s ,  and con t ro l s .  I r r e v e r s i b l e  and i r r e t r i e v a b l e  com- 
mitments of resources  a l s o  are t r e a t e d .  

The s ta tement  covers t h e  o n s i t e  management of wastes generated a t  INEL 
and a l s o  the  o n s i t e  management of waste shipped t o  INEL from o f f s i t e  
ERDA programs. The s ta tement  does no t  cover t h e  p o t e n t i a l  environmental  
impact from offsite-to-INEL sh ipping  ( t r a n s p o r t a t i o n )  opera t ions .  Those 
are covered i n  o t h e r  environmental  statementsCaJ . For wastes generated 
a t  INEL, t h e  s e c t i o n  on alternatives inc ludes  ana lyses  of t h e  impact on 
t h e  environment t h a t  would r e s u l t  i f  any o r  a l l  of t h e  p re sen t  a c t i v i -  
ties a t  INEL were t o  cease. 

P o l i c i e s ,  cr i ter ia  and s tandards  employed wi th  INEL waste management 
programs are discussed i n  P a r t  I1 - Background and i n  P a r t  I11 - Envi- 
ronmental Impact. 

The p repa ra t ion  of t h e  d r a f t  of t h i s  s ta tement  w a s  announced i n  t h e  - -  
Federa l  Reg i s t e r  on August 1 4 ,  1973 (38 FR 21955). The d r a f t  s ta tement  
w a s  i s sued  f o r  p u b l i c  review and comment i n  June 1976 and a t o t a l  of 
20 formal comment l e t te rs  w a s  received. Pub l i c  hear ings  on t h e  d r a f t  
s ta tement  were he ld  i n  Idaho F a l l s ,  Idaho, on February 1, 1977, and i n  
Boise,  Idaho, on February 3 ,  1977. Comments on t h e  d r a f t  provided by 
hear ing  p a r t i c i p a n t s  and by t h e  hear ing  board are included i n  Sec t ion  X 
along wi th  t h e  formal w r i t t e n  comments. 
considered i n  p repa ra t ion  of t h i s  f i n a l  s ta tement .  

A l l  comments rece ived  have been 

The d r a f t  s ta tement  omit ted d i scuss ion  of s ta tements  made t o  t h e  Governor 
of Idaho and members of Congress by AEC r e l a t i v e  t o  removal from t h e  INEL 
of c e r t a i n  r a d i o a c t i v e  s o l i d  wastes by t r a n s f e r  t o  a f i n a l  Federa l  repos- 
i t o r y .  This  omission i s  cor rec ted  i n  the  f i n a l  statement, 

The d r a f t  s ta tement  repor ted  environmental  monitoring and o t h e r  d a t a  col- 
l e c t e d  through 1974. I n  t h i s  f i n a l  s ta tement ,  corresponding d a t a  f o r  
t he  yea r s  1975 and 1976 have been included i n  Appendix E. 

[a] See response t o  Comment X.17.1, Sec t ion  X f o r  a d d i t i o n a l  d e t a i l s  and I 

r e fe rences  t o  environmental  s ta tements  on t h i s  sub jec t .  

iii 
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I. SUMMARY 

A. INTRODUCTION 

This environmental  s ta tement  p r e s e n t s  a d i scuss ion  of the waste 
management opera t ions  i n  f o r c e  a t  the Idaho Nat iona l  Engineering Labora- 
t o r y  (INEL). This s e c t i o n  summarizes t h e m a j o r  s e c t i o n s  of the state- 
ment. 

The b a s i c  o b j e c t i v e s  of the waste opera t ions  program a t  WEL are t o  
manage the wastes  to :  

(1) p r o t e c t  the health and s a f e t y  of employees and the publ ic ;  

(2)  p r o t e c t  man's environment; 

(3) conta in  high-level  r a d i o a c t i v e  l i q u i d  wastes; and 

(4) s o l i d i f y  h igh- leve l  r a d i o a c t i v e  l i q u i d  waste t o  s a f e r ,  
immobile forms. 

A l l  w a s t e  streams t h a t  are known o r  suspected t o  conta in  radio- 
a c t i v i t y  are monitored p r i o r  t o  release t o  the environment. 
t he  environment is  monitored t o  ensure  t h a t  c o n t r o l s  a t  t h e  va r ious  
f a c i l i t i e s  are performing adequately t o  prevent  s i g n i f i c a n t  releases of 
r a d i o a c t i v i t y .  Samples of a i r ,  s o i l ,  w a t e r ,  and foods produced from 
wi th in  t h e  v i c i n i t y  of INEL are checked rou t ine ly .  These s u r v e i l l a n c e  
a c t i v i t i e s  con t inua l ly  v e r i f y  t h a t  t h e  r a d i a t i o n  doses t o  people  a t  o r  
near  INEL are s m a l l  and f a r  below acceptab le  l i m i t s  s p e c i f i e d  by s ta te  
and Federa l  r egu la t ions .  

I n  add i t ion ,  

B.  BACKGROUND 

INEL, formerly t h e  Nat iona l  Reactor Tes t ing  S t a t i o n ,  was e s t ab l i shed  
i n  1949 by t h e  Atomic Energy Commission, t h e  predecessor  of the Energy 
Research and Development Adminis t ra t ion (ERDA). INEL was e s t a b l i s h e d  
as an area where va r ious  types of nuc lear  r e a c t o r s ,  support  p l a n t s ,  and 
a s soc ia t ed  equipment could be  b u i l t ,  t e s t e d ,  and opera ted  w i t h  maximum 
s a f e t y .  A t o t a l  of 51  r e a c t o r s  and c r i t i c a l  f a c i l i t i e s  have been b u i l t  
t o  d a t e  a t  INEL, 17 of which s t i l l  are operable .  T'nese inc lude  r e a c t o r s  
f o r  t h e  fol lowing programs: a i r c r a f t  propuls ion,  nava l  propuls ion,  fas t  
breeder  development, l i g h t  water s a f e t y  tests, organic  moderator and cool- 
an t  development, materials t e s t i n g ,  p o r t a b l e  m i l i t a r y  power space develop- 
ment, and miscel laneous research .  A decontamination and decommissioning 
program is  underway t o  ensure d i sposa l  of t h e  r e t i r e d  f a c i l i t i e s  and 
equipment i n  a s a f e  manner. 

Also loca ted  a t  INEL are t h e  Idaho Chemical Processing P l a n t  (ICPP) 
f o r  process ing  spent  f u e l  from Government-owned r e a c t o r s  and developing 
improved f u e l  reprocess ing  and waste management methods are being devel- 
oped; and a r a d i o a c t i v e  waste management complex (RWMC) f o r  b u r i a l  and 
s t o r a g e  of var ious  forms of s o l i d  r a d i o a c t i v e  w a s t e .  
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Airborne r a d i o a c t i v e  e f f l u e n t s  are discharged t o  t h e  atmosphere 
through s t a c k s  from t h e  r e a c t o r  f a c i l i t i e s ,  t he  ICPP and some suppor t  
f a c i l i t i e s .  The annual average r a d i o a c t i v i t y  r e l eased  t o  t h e  atmosphere 
during t h e  preceding 10 years was  150,000 c u r i e s ,  of which 85,000 c u r i e s  
w a s  krypton-85, 2,500 c u r i e s  was tritium, and the remainder w a s  p r imar i ly  
shor t - l ived  noble  gases .  Rad ioac t iv i ty  i n  the air  a t  INEL boundaries is  
w e l l  below concent ra t ions  l i s t e d  i n  E ~ A T l a n u a l  Chapter 0524, Table 2.  

Liquid e f f l u e n t s  conta in ing  low levels of r a d i o a c t i v i t y  are d is -  
charged t o  ponds and w e l l s .  
r e l eased  t o  t h e  l i t o s p h e r e  during t h e  preceding 10 years w a s  2,500 
c u r i e s  of which 600 c u r i e s  w a s  tritium. However, d i scharges  d i r e c t l y  
t o  t h e  l i t h o s p h e r e  are being phased out .  

The annual average of r a d i o a c t i v i t y  

High-level l i q u i d  r a d i o a c t i v e  wastes generated a t  ICPP are ca lc ined  
t o  a s o l i d  form f o r  s a f e r  i n t e r i m  s to rage .  A t o t a l  of 3,100,000 g a l l o n s  
of high-level  waste has  been processed i n t o  48 ,600  cubic  f e e t  of c a l c i n e  
s i n c e  1963. 
waste i s  c u r r e n t l y  s t o r e d  i n  s t a i n l e s s  s t ee l  tanks contained i n  under- 
ground concre te  v a u l t s  p r i o r  t o  ca l c ina t ion .  

However, a t o t a l  of 2,130,000 g a l l o n s  of high-level  l i q u i d  

A number of short- term and long-term waste management a l t e r n a t i v e s  
are a v a i l a b l e  t o  ERDA i n  t h e  management of high-level  waste a t  INEL. 
Since the  c a l c i n e  is  a r e l a t i v e l y  leachable  material, t h e  p re sen t  
development i s  d i r e c t e d  towards convert ing t h e  e x i s t i n g  and f u t u r e  cal- 
c ine  t o  a less s o l u b l e  and d i s p e r s i b l e  material. While t h i s  i n t e r i m  
s t o r a g e  mode has  been demonstrated t o  be  s a f e ,  a l t e r n a t i v e s  f o r  long- 
term d i sposa l  of s o l i d i f i e d  wastes are being developed. 

Approximately 3.2 m i l l i o n  cubic  feet of s o l i d  t r a n s u r a n i c  waste 
( p r i n c i p a l l y  plutonium-239) generated a t  INEL and o t h e r  ERDA f a c i l i t i e s ,  
are s t o r e d  a t  INEL. I n i t i a l l y ,  t r a n s u r a n i c  wastes w e r e  packaged and 
s t o r e d  below ground. However, s i n c e  November 1970, newly rece ived  TRU 
wastes have been packaged i n  sea l ed  con ta ine r s ,  s t o r e d  above ground on 
a spha l t  pads, and covered i n  such a manner t h a t  they are r e a d i l y  retriev- 
a b l e  f o r  a t  least 20 years .  The s t o r a g e  and d i sposa l  sites are monitored 
r o u t i n e l y  t o  ensure t h a t  t h e  wastes are no t  migrat ing.  ERDA is conduct- 
i ng  a s tudy  t o  i d e n t i f y  reasonable  alternatives f o r  long-term management 
of t he  t r a n s u r a n i c  waste s t o r e d  a t  t h e  RWMC. The s tudy  w i l l  i d e n t i f y  
c o s t s  and r i s k s  f o r  each a l t e r n a t i v e  and w i l l  form t h e  t e c h n i c a l  b a s i s  
f o r  a s i t e  programmatic environmental  impact s ta tement  which assesses 
t h e  environmental  impact of t h e s e  a l t e r n a t i v e s .  

Nonradioactive waste i s  generated a t  a l l  INEL f a c i l i t i e s  and processed 
by techniques common t o  many i n d u s t r i a l  complexes. These wastes inc lude  
process  l i q u i d s  and gases ,  e f f l u e n t s  from b o i l e r s  used for space hea t ing ,  
s a n i t a r y  waste and sewage. The nonradioac t ive  l i q u i d  and a i rbo rne  e f f l u -  
e n t s  are monitored p e r i o d i c a l l y  a t  INEL t o  ensure  compliance wi th  appl ic-  
ab l e  s tandards  . 
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C. ANTICIPATED BENEFITS 

The primary b e n e f i t  of the cu r ren t  I N E L  waste management opera t ions  
program is the continued assurance  of i s o l a t i o n  of r a d i o a c t i v e  and o the r  
waste materials from man's environment. 
may b e n e f i t  a l s o  from the a v a i l a b i l i t y  of w a s t e  t reatment  systems developed 
a t  INEL. 

O t h e r  sites handl ing such wastes 

D. CHARACTERIZATION OF THE INEL ENVIRONMENT 

INEL encompasses 894 square  m i l e s  (571,800 a c r e s ) .  The s i te  i s  a 
d e s e r t  p l a i n  a t  an average e l e v a t i o n  of approximately 5,000 f e e t  above 
sea level. The p l a i n  extends ac ross  southern  Idaho and i s  charac te r ized  
by s o i l  of r e l a t i v e l y  shal low depths  under la in  by b a s a l t  rock. 

The s i t e  f a c i l i t i e s  are loca ted  w e l l  w i t h i n  the  boundaries of INEL. 
The c l o s e s t  major popula t ion  cen te r  is Idaho F a l l s ,  30 air m i l e s  from 
the  e a s t e r n  boundary of INEL. The populat ion l i v i n g  w i t h i n  a 50-mile 
r ad ius  of INEL is  approximately 70,000. Land uses i n  the surrounding 
area inc lude  urban, i n d u s t r i a l ,  i r r i g a t e d  farming, and dry land  farm- 
ing. 
c a t t l e  i n  t h e  sp r ing  and f a l l .  

I n  add i t ion ,  a s m a l l  area of INEL i s  used t o  graze  sheep and 

The climate a t  INEL i s  a r i d  and d e s e r t  l i k e .  The p r e v a i l i n g  
weather is dry,  sunny, and breezy. Annual p r e c i p i t a t i o n  averages 
8.5 inches.  Average annual temperature i s  42°F w i t h  extremes of 102  F 
and -43'F. Relative humidity i s  low, wi th  an average monthly minimum 
of 15% i n  August and 89% i n  December and February. Tornadoes are rare 
i n  t h i s  region,  and those  occurr ing  tend t o  be s m a l l  and cause l i t t l e  
damage. F ive  funnel  clouds (vor tex  clouds which do n o t  reach t h e  
ground) and two tornadoes (which caused no damage) have been documented 
i n  25 yea r s  of observa t ion  a t  INEL. 

Located e n t i r e l y  on t h e  e a s t e r n  Snake River P l a i n ,  INEL ad jo ins  
mountains t o  t h e  northwest t h a t  provide the  nor thern  boundary of t h e  
p l a i n .  
cene, and r ecen t  b a s a l t  l a v a  flows. 

The INEL area i s  under la in  by a succession of P l iocene ,  P l e i s to -  

P r i o r  t o  1970, INEL w a s  c l a s s i f i e d  i n  Seismic Zone 2 of t h e  Uniform 
Building Code. The c l a s s i f i c a t i o n  w a s  changed i n  1970 t o  the h igher  r i s k  
Zone 3. No d e s t r u c t i v e  quake has been recorded i n  the  e a s t e r n  p a r t  of 
t h e  Snake River P l a i n .  However, recent  s t u d i e s  i n d i c a t e  t h e  Snake River 
P l a i n  i t s e l f  i s  se i smic  and t h a t  t h e  estimate of p o t e n t i a l  ho r i zon ta l  
ground a c c e l e r a t i o n  from seismic ac t iv i t ies  i s  as low as any area i n  
the  United States. 

The s i t e  i s  loca ted  i n  a low depression;  consequently,  no water runs 
of f  t h e  INEL. The water supply source  f o r  INEL i s  the  vast body of ground- 
water contained i n  t h e  Snake River P l a i n  aqu i f e r .  The d i r e c t i o n  of flow 
of t h e  a q u i f e r  is  n o r t h e a s t  t o  southwest.  Depth t o  t h e  r eg iona l  water 
t a b l e  beneath t h e  INEL s i t e  varies from about 200 f t .  i n  t h e  no r theas t  
corner  t o  900 f t .  i n  t h e  southwest corner.  The U.S.  Geological Survey 
(USGS) monitors t h i s  groundwater cont inua l ly .  
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The vege ta t ion  mosaic of INEL c o n s i s t s  p r imar i ly  of sagebrush,  
l ance lea f  r abb i tb rush ,  and a v a r i e t y  of g ra s ses .  Small mammals  are 
abundant and t h e  an te lope  i s  t h e  predominant b i g  game mammal. 
and pheasants  are the only r e s i d e n t  game b i r d s .  
spec ie s  of b i r d s  t h a t  occas iona l ly  f requent  INEL is  the pe reg r ine  f a l con .  
INEL has  been des igna ted  a Nat iona l  Environmental Research Park  where 
s c i e n t i s t s  from throughout t h e  Nation can s tudy  environmental  changes 
caused by man's ac t iv i t i e s  and can develop information t o  assist i n  land 
use  dec is ions .  

Sage grouse 
The only endangered 

E. ENVIRONMENTAL IMPACT OF OPERATIONS 

The d ischarge  of r a d i o a c t i v i t y  t o  t h e  atmosphere from s t a c k s  during 
r o u t i n e  ope ra t ions  i s  the  most important  l o c a l  source of man-made radio-  
nuc l ides  found i n  t h e  o n s i t e  o r  o f f s i t e  environs.  These releases are 
monitored con t inua l ly  a t  the  source  and i n  the environs.  The r a d i o a c t i v e  
p a r t i c u l a t e  materials r e l eased  r e s u l t  i n  s m a l l  c a l cu la t ed  exposures (up 
t o  5 m r e m  p e r  year  whole body) t o  a small number of i n d i v i d u a l s .  
General  popula t ion  exposures occur as t h e  r e s u l t  of noble  gases  and 
tritium. The ca l cu la t ed  50-mile r ad ius  annual popula t ion  dose i s  
1.2  man-rem, which i s  only  0.008% of t h e  n a t u r a l l y  occurr ing  r a d i a t i o n  
background of 16,000 man-rem/year. 

The maximum expected ca l cu la t ed  dose a t  the l abora to ry  boundary is  
0 , 2  m r e m  p e r  yea r  whole body dose.* This  dose r e s u l t s  from i n h a l a t i o n  
or  submersion w i t h i n  t h e  plume of noble  gases ,  tritium, and p a r t i c u l a t e  
m a t e r i a l  r e l eased  t o  t h e  atmosphere from INEL f a c i l i t i e s .  However, t h i s  
0 . 2  m r e m  p e r  yea r  whole body dose a t  t h e  l abora to ry  boundary from 
d i r e c t  exposure t o  a i rbo rne  e f f l u e n t s  r ep resen t s  a gene ra l  popula t ion  
dose and a person could be expected t o  receive t h i s  dose only if he 
res ided  a t  t h e  southern  l abora to ry  boundary cont inuously f o r  one year .  
This  dose i s  compared w i t h  o t h e r  sources  of e x i s t i n g  r a d i a t i o n  exposures 
i n  Table 1-1. The dose i s  one of about 0.13% of t h e  n a t u r a l  r a d i a t i o n  
which man r ece ives  a t  INEL. 

Based on t h e  average of t h e  annual rou t ine  atmospheric releases dur- 
i n g  t h e  las t  few yea r s ,  an annual maximum o f f s i t e  whole body dose commit- 
ment of 0.5 t o  1 m r e m  and an annual 50-mile r ad ius  gene ra l  popula t ion  
dose commitment of about  1-2 man-rems are p ro jec t ed  t o  cont inue.  These 
p ro jec t ed  dose commitments are based on t h e  premise that atmospheric 
releases t o  t h e  environment w i l l  cont inue a t  approximately the same annual 
ra te  as i n  t h e  r ecen t  p a s t  and t h a t  t h e  programmatic r e sea rch  a t  INEL w i l l  
remain cons t an  t . 

*These rates are from 1976 d a t a  d iscussed  i n  Appendix E. 
1974 i s  d iscussed  i n  Sec t ion  111. 

Data through 
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TABLE 1-1 

CWARISON OF ANNUAL WHOLE BODY DOSES 
FROM NATTJRAL AND MAN-MADE SOURCES 

Whole Body Doses 
(mrem) 

Natura l  r a d i a t i o n  ( ex te rna l )  150 

Diagnost ic  X-rays (average U.S. abdominal dose) 

Natura l  r a d i a t i o n  ( i n t e r n a l )  

70 
25 

Weapons t e s t i n g  r e s idue  4-5 

One t r a n s c o n t i n e n t a l  a i r  f l i g h t  

Nearest s i t e  boundary dose from INEL releases 

1-2 

0.2 

An a d d i t i o n a l  s m a l l  environmental  e f f e c t  r e s u l t s  from t h e  r o u t i n e  
release of l i q u i d s  conta in ing  low levels of r a d i o a c t i v i t y  i n t o  ponds o r  
wells. USGS con t inua l ly  monitors  t h e  a q u i f e r  t o  determine the e x t e n t  of 
r e l eased  rad ionucl ides .  T r i t i u m  from INEL has  not  been de tec t ed  f a r t h e r  
than about 5 m i l e s  from t h e  release po in t ,  which i s  3.5 m i l e s  i n s i d e  t h e  
n e a r e s t  s i t e  boundary. Stront ium has  no t  been de tec t ed  a t  d i s t ances  
g r e a t e r  than about 2 miles from t h e  p o i n t  of release, o r  about 6 m i l e s  
i n s i d e  t h e  n e a r e s t  s i t e  boundary. Plutonium has been de tec ted  up t o  
only 740 f e e t  from t h e  d i s p o s a l  w e l l  and Iodine-129 has been de tec t ed  
up t o  only 6,300 f e e t  from t h e  w e l l .  

Routine nonradioac t ive  releases a t  I N E L  produce a t  most only l imi t ed  
l o c a l  a d v e r s i t i e s .  P r o j e c t i o n s  i n d i c a t e  t h a t  o v e r a l l  releases i n  f u t u r e  
years  w i l l  cont inue t o  decrease  p r imar i ly  by v i r t u e  of equipment improve- 
ments and process  changes. 

A pos tu l a t ed  range of nonrout ine i n c i d e n t s  o r  acc iden t s  that might 
occur,  based on p resen t  f a c i l i t y  design and ope ra t ion ,  would inc lude  tank 
l eaks ,  process  l i n e  l eaks ,  a c c i d e n t a l  a i rbo rne  releases, major f a c i l i t y  
f i l t e r  f a i l u r e s ,  o n s i t e  shipment acc iden t s ,  range f i res ,  s o l i d  waste 
d i sposa l  s i t e  f i r e s ,  and acc iden t s  due t o  n a t u r a l  fo rces .  

Information on two a c c i d e n t a l  underground p ipe  leaks t o  the s o i l  and 
one contaminated s o i l  i n c i d e n t  is  provided i n  t h e  s ta tement .  Analyses of 
t hese  contamination i n c i d e n t s  have ind ica t ed  t h a t  they  d id  no t  and do no t  
p re sen t  a hazard t o  employees o r  t h e  publ ic .  An assessment of t h e  va r ious  
p o t e n t i a l  hazards  which might r e s u l t  from hypo the t i ca l  acc iden t s  a t  INEL 
shows t h a t  f a i l u r e  of a HEPA f i l t e r  bank a t  t h e  ICPP Waste Calc iner  
F a c i l i t y  would be  t h e  most s e r i o u s  f o r  t h e  gene ra l  publ ic .  I f  f i r e ,  
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explosion,  o r  o t h e r  i n i t i a t i n g  events  r e s u l t e d  i n  100% release of the 
maximum a c t i v i t y  from this  f i l t e r  bank, the conserva t ive ly  ca l cu la t ed  
o f f s i t e  dose commitment 

The t r a n s p o r t a t i o n  of waste materials is a l s o  a p o t e n t i a l  source  
of a c c i d e n t a l  release of waste products  a t  INEL. However, i n  t h e  
25 yea r s  of t r anspor t ing  waste materfals a t  INEL, no acc iden t s  a f f e c t -  
ing  t h e  p u b l i c  have occurred. 

I n  1969, a controversy a rose  over  t h e  s a f e t y  of b u r i a l  a t  INEL of 
transuranic-contaminated s o l i d  waste from t h e  AEC' s  Rocky F l a t s  P l an t .  
Af t e r  t h i s  controversy,  t h e  AEC planned t h a t  when a 'Federal r epos i to ry  
w a s  a v a i l a b l e ,  such waste would be t r a n s f e r r e d  t o  i t  from INEL. More- 
over ,  i t  w a s  decided t h a t  a d d i t i o n a l  such materials rece ived  a t  INEL 
would be s t o r e d  i n  a r e a d i l y  r e t r i e v a b l e  mode. The p l a n  w a s  based on 
the  b e l i e f  t h a t  t r a n s f e r r a l  t o  an underground r e p o s i t o r y  i n  sa l t  
appeared t o  be  t h e  b e s t  method f o r  a t t a i n i n g  very long-term i s o l a t i o n  
of t hese  wastes. A t  about th is  same t i m e ,  a U.S. Pub l i c  Heal th  Serv ice  
i n v e s t i g a t i o n  concluded t h a t  no h e a l t h  and s a f e t y  problems had occurred 
as a r e s u l t  of t h e  b u r i a l  of t h e  s o l i d  wastes, and t h a t  i t  w a s  no t  
l i k e l y  t h a t  r a d i o a c t i v i t y  would migra te  from t h e  b u r i a l  grounds i f  cur- 
r e n t  procedures were continued. 

The r epos i to ry  under cons idera t ion  a t  t h e  t i m e  of th is  controversy 
(Lyons, Kansas) w a s  la ter  abandoned. 
l o c a t i o n  i n  sou theas t e rn  New Mexico. 
a v a i l a b l e  by t h e  mid-1980's. The t e c h n i c a l  alternatives f o r  long-term 
management of t h e  t r a n s u r a n i c  s o l i d  wastes a t  INEL are being evaluated.  
A r e p o r t  on t h i s  s u b j e c t  i s  scheduled t o  be  r e l eased  f o r  p u b l i c  review 
and comment l a te  i n  1977 and w i l l  be followed by an environmental  impact 
s ta tement .  That s ta tement ,  i n  f i n a l  form, w i l l  provide t h e  environmental 
i npu t  f o r  dec i s ions  concerning t h e  long-term management of these wastes. 
Because of t he  magnitude of t h e  job ,  s p e c i f i c  appropr i a t ions  from Congress 
w i l l  l i k e l y  be  necessary  f o r  any removal e f f o r t s .  I n  add i t ion ,  exhuma- 
t i o n  of t h e  wastes w i l l  no t  be  without  c e r t a i n  health and environmental  
r i s k s .  
i n  t h e  environmental  impact s ta tement .  

P re sen t ly  ERDA i s  eva lua t ing  a 
This f a c i l i t y  is expected t o  b e  

The environmental  impact of t h e  a l t e r n a t i v e s  w i l l  be  analyzed 

F. UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

The unavoidable adverse  e f f e c t s  which r e s u l t  as a consequence of 
opera t ions  and of t h e  INEL waste management systems arise p r imar i ly  from 
t h e  rou t ine  r a d i o a c t i v e  and nonradioac t ive  atmospheric releases from 
v a r i o u s  f ac i l i t i e s .  The release rad ionucl ides  (p r imar i ly  noble  gases)  
r e s u l t  i n  s m a l l  o f f s i t e  popula t ion  exposures.  
of nonradioac t ive  chemical and i n d u s t r i a l  wastes produce only s m a l l  
adverse l o c a l i z e d  e f f e c t s  w i t h i n  t h e  boundaries  of INEL. 

The unavoidable releases 

G. RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 

The ope ra t ion  of waste management systems a t  INEL has  r e s u l t e d  i n  
t h e  long-term ded ica t ion  of approximately 210 acres of t he  t o t a l  572,000 
acres a t  INEL t o  long-term waste management opera t ions .  
c a l l  f o r  i t s  cont inua t ion  as an area dedica ted  p r i m a r i l y  t o  nuc lear  

P lans  f o r  INEL 
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energy a c t i v i t i e s .  Cer ta in  small areas, the re fo re ,  w i l l  r equ i r e  su rve i l -  
l ance ,  and thus long-term commitment. 

H. RELATIONSHIP OF WASTE MANAGEMENT TO LAND USE, POLICIES, AND CONTROLS 

A cont inua t ion  of Waste management p r a c t i c e s  a t  INEL r equ i r e s  the  
kinds of land use as descr ibed i n  Sec t ions  I1 and I11 of t h i s  s ta tement .  
A l l  land w i l l  cont inue t o  be managed c o n s i s t e n t l y  wi th  Federa l  regula- 
t i o n s  t o  ensure  t h e  s a f e t y  and well-being of t h e  publ ic .  

I. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

The resources  considered t o  be i r r e t r i e v a b l y  and i r r e v e r s i b l y  com- 
mi t ted  based on the  INEL waste management opera t ions  c r i t e r i a  inc lude :  
(1) land and m a t e r i a l s  containing o r  used f o r  permanent d i sposa l  of s o l i d  
and l i q u i d  r a d i o a c t i v i t y  (nont ransuranic  was tes ) ,  s i n c e  they are not con- 
s ide red  to be e i t h e r  a shor t -  o r  long-term hazard;  ( 2 )  l abo r  expended by 
cons t ruc t ion  and opera t ing  personnel ;  (3) materials (such as f u e l  and 
chemicals) t h a t  are burned, d i l u t e d ,  o r  consumed during use;  ( 4 )  t he  con- 
t i nu ing  s o c i o l o g i c a l  commitment requi red  f o r  s u r v e i l l a n c e  of e x i s t i n g  
and f u t u r e  waste s to rage  and d i sposa l  s i tes ;  and (5) t h e  s a n i t a r y  land- 
f i l l ,  

J. ALTERNATIVES 

Severa l  a l t e r n a t i v e s  t o  t h e  cu r ren t  methods and systems have been 
i d e n t i f i e d  f o r  handl ing and s t o r a g e  of waste a t  INEL. The a l t e r n a t i v e  
of s h u t t i n g  down a l l  waste systems wi th  r e s t o r a t i o n  of t he  s i t e  t o  i t s  
o r i g i n a l  condi t ion  w a s  considered. This  a l t e r n a t i v e  would r e q u i r e  
deac t iva t ing  a l l  r e a c t o r ,  f u e l  reprocess ing  p l a n t ,  and support  system 
opera t ions  a t  INEL and t r a n s f e r  of t hese  a c t i v i t i e s  t o  an alternate 
loca t ion .  
f e r  of waste o f f s i t e  a l s o  w a s  considered. This  alternative would r equ i r e  
the  same commitment of lands and waste handling f a c i l i t i e s  a t  another  
l o c a t i o n  wi th  t h e  added r i s k s  and c o s t s  a s soc ia t ed  wi th  t r anspor t ing  
waste from INEL t o  t h e  a l t e r n a t e  loca t ion .  

Continued ope ra t ion  of waste handl ing systems wi th  the  t rans-  

F i n a l l y ,  a number of systems f o r  a d d i t i o n a l  t rea tment ,  f i l t r a t i o n ,  
o r  holdup f o r  both r a d i o a c t i v e  and nonradioac t ive  waste streams were 
considered. I n  gene ra l ,  t h e s e  systems are based upon advanced but  
s ta te -of - the-ar t  engineered systems. The ex ten t  t o  which they w i l l  be 
appl ied  involves  dec i s ions  based on environmental  as w e l l  as economic 
and s o c i a l  cons idera t ions .  

K. COST-BENEFIT ANALYSIS 

The cos t -benef i t  of var ious  f a c e t s  of t h e  INEL w a s t e  management 
opera t ions  program is  presented .  It  is concluded t h a t  t h e  t echn ica l  
b e n e f i t s  obtained from ope ra t ing  INEL waste management systems j u s t i f y  
t h e  environmental  impact i d e n t i f i e d  i n  t h i s  s ta tement .  Continued opera- 
t i o n  o f  t hese  f a c i l i t i e s  i s  not  expected t o  i n c r e a s e  the  environmental 
impact. The f u t u r e  impact w i l l  be  lowered as proposed improvements, 
based on technologica l  alternatives t o  e x i s t i n g  systems, are made through- 
out t h e  waste management systems of INEL. 
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